Nursing education must keep up with the rapidly changing medical landscape to support the competences of nurses in the areas of critical thinking, problem solving, and creativity. Problembased learning (PBL) provides an appropriate strategy for nursing education innovation. Nursing curricula based on PBL remain in the growing stage in Taiwan. Kaohsiung Medical University introduced PBL into nursing education in 2002. The critical events in the process included: (1) nurturing key tutors; (2) using PBL teaching methods in an elective course-Oncology Nursing, and designing a new elective course-Symposiums Regarding Clinical Cases; (3) holding conferences inside and outside the school to promote PBL teaching methods; (4) linking e-learning and PBL teaching methods; (5) conducting PBL research; (6) establishing a committee of PBL, objective structured clinical examination, and teaching material review for the College of Nursing; and (7) setting up a required course-Nursing Ethics. We now have 12 key tutors in the College of Nursing. We have also completed two studies to evaluate the ability of students and to explore the experience of tutors. From our studies, we know that PBL can increase learner abilities in selfdirected learning, critical thinking, and PBL performance. The approach helps students to cope with the changing medical landscape. Furthermore, tutors and teachers develop adequate PBL teaching skills. Based on the experience above, we believe that we are on the right path in terms of continuing tutor development, gradually increasing the number of PBL courses, and undertaking further research to promote PBL methods in Taiwan.
Nursing education must keep up with the rapidly changing medical landscape to support the need of nurses to acquire skills in the areas of critical thinking [1] , problem-solving, and creativity [2] . Problem-based learning (PBL) offers an appropriate strategy for nursing education innovation. Nursing curriculum reform remains in an immature stage in Taiwan. In 2002, National Yang-Ming University School of Nursing started their innovative program of nursing education by holding a conference, entitled The Pioneer Era of the Nursing Education. This conference was designed to have an impact on nursing education in Taiwan. Kaohsiung Medical University (KMU) College of Nursing received two grants for projects proposed by former Dean Hsiu-Hung Wang and Dr Mei-Sang Yang from the Ministry of Education: (1) "linking webteaching and PBL to enhance the quality of nursing education"; and (2) "enhancing teaching quality and research product through international academic exchange", which were carried out from 2002 to 2004. Therefore, we started PBL reform in nursing education at KMU in 2002. We now have over 6 years of experience of PBL teaching.
THE EXPERIENCE OF PBL IN NURSING EDUCATION AT KMU
We intended to include PBL in nursing education at KMU gradually because the sudden change attempted in the 1980s proved unsuccessful. Therefore, from 2002 to 2009, we undertook several tasks related to PBL in nursing education at KMU, including the following: (1) nurturing key tutors of PBL teaching methods; (2) using PBL teaching methods in an elective courseOncology Nursing, and designing a new elective course-Symposiums Regarding Clinical Cases; (3) holding conferences inside and outside the school to promote PBL teaching methods; (4) linking e-learning with PBL teaching methods; (5) conducting PBL research; (6) establishing a committee of PBL, objective structured clinical examination (OSCE), and teaching material review for the School of Nursing; and (7) setting up a new required course-Nursing Ethics.
Nurturing the key tutors
We adopted four major strategies for nurturing the key tutors. First, together with other faculty members from Taiwan (five from National Yang-Ming University School of Nursing and three from Fu Jen Catholic University School of Nursing), we visited McMaster University School of Nursing in 2002 to attend a summer PBL course designed for nursing faculty that lasted 4 weeks. We studied approximately seven credit hours of PBL issues, such as "Implementing Curriculum Change: From Principles to Application", "The Conceptual Shift: Moving Towards PBL", "Student-centered Learning: The Foundation of PBL", "Developing Problems for PBL: A Conceptual Framework", "Assessing Student Learning in PBL: Some Principles", and "Learning Activities and Evaluation Strategies: Discussion and Feedback". Next, we designed and implemented a 68-hour informal program of faculty development (Table) for 10 nursing faculty members with different specialties who were to be the key tutors at our school. We had regular 2-hour meetings each week for 1 year to read PBL-related articles or discuss the related issues.
To observe small group learning and teaching, former Dean Dr Wang and five of the key tutors revisited McMaster University. In addition, in 2004, the first author and five other colleagues visited Samford University in the United States to study different kinds of PBL teaching models, including additional PBL in small group learning as part of a big class.
Using PBL teaching methods in an elective course-"Oncology Nursing"-and designing a new elective course-"Symposiums Regarding Clinical Cases"
To improve the traditional teaching model, the key tutors had several meetings to discuss which course would be suitable as the first PBL teaching classes. Next, we decided to institute PBL in two elective courses-"Oncology Nursing" and "Symposiums Regarding Clinical Cases". In addition, one of the key tutors would be in charge of these courses while the other key tutors would act as facilitators for small group teaching. Senior instructor Tseng was in charge of Oncology Nursing and the first author was in charge of Symposiums Regarding Clinical Cases. During the course of Symposiums Regarding Clinical Cases, we provided two lectures, "Introduction to PBL" and "Concept-mapping", to help students understand PBL and how to apply it. The students were further subdivided into several small groups. Each group comprised 8-12 students and was guided by two tutors to discuss two to three cases each.
At this stage, the key tutors had a 2-hour meeting every week to discuss and share their experiences of these two courses. We hoped to develop an effective 
Holding conferences inside and outside the school to promote PBL teaching methods
To foster the key tutors' development and advance other disciplines, we held conferences inside and outside the school to promote the PBL teaching methods. We invited international leaders in the field to make presentations. Professor Lee of McMaster University discussed "How to apply PBL to nursing education" and "Analysis of the characteristics of graduates and strength for the PBL education model". In 2004, we invited Dr Michele Drummond-Yang and Dr Sheryl Boblin, also of McMaster University, to hold a conference on PBL in Southern Taiwan. In addition to our own conferences, we encouraged our faculty to attend other national or international conferences, such as the Third Asia-Pacific Conference on PBL in Health Sciences, to gain a comprehensive view of PBL methods worldwide.
Linking e-learning and PBL teaching methods
We employed two assistants to build an e-learning website to assist in PBL teaching (http://pbl.nurse. kmu.edu.tw/) (Figure) . We also set up a resource databank for PBL. This website is updated by computer experts from KMU.
Conducting related research
To evaluate the performance of students and the experience of key tutors, we completed two studies with grants from the National Science Council (NSC92-2516-S-037-003 and NSC-92-2516-S-037-004). These studies were "Assessment of Student Performance in a Problem-based Learning Nursing Curriculum: A Pre-experimental Study" for students and "Perception and Impact of Nursing Faculty in Applying ProblemBased Learning Method" for tutors (unpublished data).
Assessment of student performance in a PBL nursing curriculum: a pre-experimental study
This study was completed in 2005 and was published as "Effectiveness of Applying Problem-based Learning to a Nursing Course on Symposiums Regarding Clinical Cases" in the Journal of Health Science [3] . This study described the design of a new elective PBL nursing course and evaluated critical thinking, self-directed learning, independent study, group interaction, reasoning skills, and active participation of participating students using a quasi-experimental study with a two-group pretest-posttest design. Thirty nursing students who had taken the elective nursing course "Symposium Regarding Clinical Cases" were assigned to be the experimental group. The control group comprised another 30 randomly selected students from the same class who had not taken this course. The results showed that nursing students who had taken the PBL course had statistically significantly higher scores in the Critical Thinking Scale compared with those who had not taken the course. Students in the experimental group also had higher scores in the Selfdirected Learning Scale and Student Performance in PBL Tutorial Sessions Questionnaire, although these differences were not statistically significant. Therefore, these results show that PBL can increase learner abilities in self-directed learning, critical thinking, independent study, group interaction, reasoning skills, and active participation.
The findings of this study encouraged us to conclude that PBL offers an effective learning strategy for our students. The students are therefore trained to cope with the changing medical landscape and the demands of medical circumstances.
Perceptions and impact of nursing faculty in applying the PBL method
PBL can foster the abilities of critical thinking and life-long learning in students. However, it is a challenge for nursing faculties and students, because this method focuses on the integration of course contents and emphasizes small group interactions. The teacher is the key in changing the curriculum. To understand the barriers to and outcomes of a new teachinglearning method, this study explored the perceptions and impact of nursing faculty in applying PBL to the Bachelor and Master's nursing programs using a qualitative research design. The sample subjects consisted of 18 nursing faculties that had been involved in at least one PBL course at one of three universities, which have promoted the use of PBL. Data collection methods included self-report and one-to-one in-depth interviews. The tape-recorded content of interviews was transcribed. All data were analyzed by content analysis.
The findings, in terms of the perceptions on PBL teaching, included the following: 1. In the process of using PBL, teachers also learned about active learning and teamwork. In addition, they also found that their ability to organize and express themselves increased; 2. Learning PBL through lectures is not enough. In the process of facilitating small group activities, all teachers need to attend teaching conferences to share their experiences and learn from each other;
3. Teachers must give up the role of the authority figure and learn to interact with students as partners in learning.
The findings in terms of the positive effects of PBL teaching included the following: 1. Student interest in learning and participation increased; 2. The teacher's preparation time for lectures decreased; 3. The teachers' job satisfaction increased.
The findings in terms of the barriers to PBL teaching included the following: 1. The cost of small group teaching was higher than lectures, including the numbers of teachers, the teaching hours, and the need to increase the number of classrooms for small group teaching; 2. The change in the teacher's role from authority figure to that of a partner in learning is a difficult concept for teachers and students; 3. Teachers' satisfaction regarding teaching load and payment decreased; 4. Knowledge is gained from lectures more rapidly and more accurately than discussion or self-learning. Overall, all nursing faculties expressed their willingness to promote PBL. With peer support and feedback from students, they expect to improve PBL teaching and make it more suitable for Taiwanese nursing education.
Establishing a committee of PBL, OSCE and teaching material review
In 2006, we established a committee responsible for PBL, OSCE and teaching material review. This had six committee members who were from the College of Nursing, with Dr Chin as the chairperson. One of the committee's tasks is to promote PBL. We plan to promote PBL in the clinical nursing practicum because the total number of PBL courses in the College of Nursing cannot be increased in a short time, and our clinical nursing practicum is based on small group learning methods.
Setting up another required course: Nursing Ethics
Because of the costs of time and energy, most students oppose PBL courses. The number of students in PBL courses was small, despite the positive learning experience. In 2007, we introduced a required courseNursing Ethics-which was appropriate for PBL. In this course, students not only increased their participation and interest in learning, but also showed their abilities in terms of critical thinking and creativity.
CONCLUSION
At the College of Nursing at KMU, we have promoted PBL gradually over 6 years through key tutor training, two elective courses, and one required course. Now, we have 12 key tutors in the College of Nursing. We have also completed two studies to evaluate the ability of students and to better understand the experience of tutors. From our findings, we know that PBL can increase learner abilities with regard to selfdirected learning, critical thinking, and PBL performance. PBL helps students cope with the changing medical landscape and ensures that tutors/teachers have adequate PBL teaching skills. Based on the conservative strategy, we believe that we are on the right path. We will continue to foster tutor development while increasing PBL courses gradually and conducting appropriate research. We would like to thank former Dean Dr Wang and all of the key tutors-without them, this PBL project would not have been possible. 
